Biochemistry and regulation of angiotensinogen.
Angiotensin II and angiotensin III, the active peptides of the renin-angiotensin system, are produced by a cascade of enzymatic reactions, whose initial step is the reaction between renin and its substrate, angiotensinogen. In plasma, the concentration of angiotensinogen is a limiting factor: the Km of the enzymatic reaction is between 1 and 2 microM depending on the species. It is therefore of interest to measure its level in plasma and tissues and to examine the main factors which may influence its synthesis and release. The complete purification of angiotensinogen has made possible the preparation of specific antibodies which cross-react with both angiotensinogen and its residue, des-angio I-angiotensinogen, and are currently used in radioimmunoassays and immunohistochemical studies. A small amount of angiotensinogen is stored in hepatic cells, where it can be detected by immunofluorescence and measured by radioimmunoassay. It is also present in proximal tubular cells of the kidney, probably reabsorbed from glomerular filtrate, but it is absent from juxtaglomerular cells. Several hormones are able to increase liver synthesis of angiotensinogen and its release. Thyroxine, angiotensin II, dexamethasone, ethinyl-estradiol and binephrectomy increase both synthesis and release. Adrenalectomy and converting-enzyme inhibition are accompanied by an increased peripheral consumption of plasma angiotensinogen, and by accumulation of des-angio I-angiotensinogen whose metabolism and role are unknown. The major role of angiotensinogen in renal hemodynamics is demonstrated by its effects on the isolated perfused kidney, an experimental observation which parallels the clinical observation of women on estroprogestative therapy, whose renal blood flow is reduced, even in the absence of a detectable increase in their blood pressure. A better knowledge of renin substrate structure in various species is a necessary requirement for the design of inhibitory analogs of angiotensinogen which will have application for the treatment of hypertension and oedema.